The growth and development of the city is strongly influenced by an increase in population in line with the increasing demand for space and land. On the other hand, the availability of urban land is very limited, resulting in the conversion of land use to meet those needs. The development of the constructed land will ultimately increase surface runoff and decrease water that seeps into the ground, causing inundation or flooding and the threat of drought in urban areas. Therefore it is necessary to change the paradigm of the concept of a conventional drainage system to the concept of an environmentally friendly drainage system (ecodrainage). The ecodrainage concept is expected to be an effort to deal with inundation and groundwater conservation in city center of Demak. The quantity of the rainwater infiltration wells (RIW) was obtained based on the analysis to reduce the inundation in the city center of Demak. With the reference to the rainfall repetition period (RRP) of 2 years, 21 units of the well were needed to accommodate the rainwater runoff discharges of 0.878 m 3 /s. Due to the land limits at the area of research, only could 20 units of the well be constructed, as a result, it could only reduce the inundation by 0.811 m 3 /s or 90.48 %. Considering the rainfall repetition period (RRP) of 5 years, around 40 units of rainwater infiltration wells (RIW) were needed to accommodate the rainwater runoff discharge of 1.70 m 3 /s, yet only could 35 out of 40 wells as required be constructed, consequently, it was only able to reduce the inundation of 1.494 m 3 /s or 87.50 %. While based on the rainfall repetition period (RRP) of 10 years, around 61 units of the rainwater infiltration wells were needed to catch the rainwater runoff discharge of 2.554 m 3 /s, but only could 47 units of the well out of 61 be constructed, so it was only able to reduce the inundation of 2.01 m 3 /s or 77.05 % from the total inundation.
Introduction
The growth and development of the city is strongly influenced by an increase in population. The rapid increase of urban population has an impact on the increasing space and land requirements. On the other hand, the availability of urban land is very limited, resulting in the conversion of land use to meet those needs. Land development is built from the process of land conversion, which in turn will increase surface runoff which is one of the causes of inundation or flooding in urban areas. One of the factors causing inundation is the poor functioning of urban drainage. Drainage channels in urban areas not only drain rainwater, but also domestic or non-domestic waste water. The concept of drainage, which is generally applied in most areas today is the concept of conventional drainage. This concept has the principle that all rainwater and waste water are immediately flowed into the drainage channel to immediately reach the estuary. With the condition of drainage channels which can still optimally function, inundation will likely not occur, but it is unfortunate that most urban drainage systems do not function optimally. Therefore it is necessary to change the concept of drainage which can not only minimize the short-term drainage problem but also can deal with the problem of drainage in an integrated manner by implementing an environmentally drainage system (ecodrainage). Ecodrainage can be interpreted as an effort to drain and absorb some of the rainwater that flows through a channel in an area with the principle of water conservation. The city center of Demak is one of the areas experiencing problems as mentioned above. Therefore, it is necessary to study the Ecodrainage Model to handle the inundations in the area, and to formulate an ecodrainage technology as an effort to manage the issue and this can be achieved through making several targets, namely to evaluate the performance of the drainage network system in the city center of Demak; to formulate the existing water discharge and the plan for drainage channel in the area; to formulate the ecodrainage technology, as an effort to deal with the inundation; and to formulate quantity of ecodrainage technology, as an effort to deal with the issue of inundation in the city center. Therefore, the city center of Demak becomes clean, healthy and comfortable as well as free from inundations.
Research Method

Research site
This research was conducted in the village of Bintoro, the District of Demak, the Regency of Demak. See the following figure. 
Research Approach
The approach used in this research was descriptive research with quantitative models. In this study, the method was used to describe the phenomenon of inundation that occured in the city center of Demak when it rained. Therefore, a quantitative approach was needed to determine the ecodrainage model and its quantity in term of handling the inundation in the region.
Data Collection
The data used in this study were primary and secondary data. Primary data included data from the existing field survey results, regarding the condition of the drainage system in city center of Demak, while secondary data included data on the condition of existing drainage channels, rainfall, land use, land type maps, topographic maps, drainage network maps, and regulations concerning on urban drainage, as well as population data.
Results And Discussion
Analysis of the existing irrigation network performance
The drainage model in the city center of Demak was conventional where it was noted not to function optimally and mostly caused inundation during the rainy season. The issues in the drainage were reported due to siltation as the result in sedimentation, clogging garbage, overgrowing wild plants and physical damages to buildings. Following was the profile of drainage performance in city center of Demak: 1. Drainage system on Jl. Kyai Palembang was reported to function optimally. During the rainy season this drainage can accommodate maximum rainwater and dirty water discharges, that flow. Therefore, it did not cause runoff, which resulted in inundation around the area, especially during the rainy season; 2. Drainage Systems on Jl Pemuda, Jl. Bhayangkara and Jl. Kyai Singkil still functioned quite optimally. This was indicated by only a few inundation spots on the roadside that were less than 1 ha, with a inundation height of less than 0.10 m for ± 1-2 hours with frequent frequency. Nevertheless, the inundation did not disturb the activities of the surrounding community; 3. Drainage system on Jl. Kyai Jebat and Jl. Kyai Mugni was reported not to function optimally.
During the rainy season, this drainage was unable to accommodate the flowing water discharge and caused an inundation, which disrupted the surrounding. The inundation height was between 0.20 to 0.30 m with the area of inundation less than 1 ha and lasted for 4 to 8 hours; 4. Drainage systems in front of Pendopo also experienced runoff with the height of inundation around 0.10 to 0.20 m for an area of less than 1 ha and lasted for 2 to 4 hours; 5. Drainage systems in Merbotan and Jl. Pattimura was a kind of drainage with runoff. This runoff was reported to cause inundation, which entered the settlement and made the road closed to the public. The height of inundation was more than 0.50 m with an area of inundation between 1 to 2 ha and it lasted for more than 8 hours. This condition was concerned to disturb the surroundings.
Hydraulics analysis
The existing discharge analysis This analysis was formulated to determine the storage capacity of the existing drainage channel in city center of Demak. The analytic calculation of the hydraulic was conducted using the following equation. Drainage cannal could function optimally if the channel was able to accommodate the maximum rain discharge and did not cause inundation or flooding.
Waste Discharge Analysis
The research area belonged an urban area, so the discharges might consist of domestic and non-domestic discharge.
1.
Domestic waste discharge This domestic waste discharge was calculated through population projections for the next 10 years. These projections were calculated based on 3 methods, namely geometry, arithmetic and least square. Result in the calculation of the population growth projection for the next 10 years was obtained from the use of the Arithmetic calculation Method.
Discharge calculated was the one that occurred during peak hours with a multiplier factor of 1.75 from the total water demand based on the following equation.
Explanation: A : Width of area (km 2 )
From the calculation of domestic discharge, in 2019 and 2020, the amount of 0.028 m 3 /s was obtained, in 2021 to 2026, the amount was 0.029 m 3 /s, while in 2027 to 2028, the number gained would be 0.030 m 3 /s.
2.
Nondomestic waste discharge Non-domestic waste discharge from the research area originated from the offices and schools located in the regent office area of Demak on Jl. Kyai Jebat. The calculation of Non-domestic waste discharge which consisted of offices and schools was assumed to be the same for the next 10 years, which was equal to 0.00024 (m 3 /s). The office was located in the regent office area of Demak on Jl. Kyai Jebat. Therefore, the calculation of non-domestic waste discharge became an input in the calculation of flood discharge in the drainage channel at Jl. Kyai Jebat.
Hydrological Analysis
Analysis of Maximum Daily Rainfall Average
Rainfall data were needed to calculate the maximum average of rainfall in the city center The calculation of the maximum daily-based rainfall average was conducted using the selected calculation method, namely Arithmetic. See table 2 to find out the calculation result in the maximum daily-based rainfall average. Data on the average of maximum daily rainfall had been later obtained in the homogeneity test aimed to test whether the maximum rainfall occurred homogeneously in the entire research area. From the calculation, the point of homogeneity (n; TR) which was (15; 3.48) was obtained. Supposed that it was plotted on the homogeneity graph, it showed that the rainfall data used was homogeneous.
Rainfall frequency analysis
Based on the calculation result in the maximum daily rainfall average, the calculations of coefficient of variation (Cv), coefficient of skewness (Cs) and coefficient of kurtois (Ck) were conducted to determine the calculation method of frequency distribution. Gumbel distribution method was selected as the method for rainfall frequency distribution. See table 3 for details. Furthermore, the distribution suitability test was performed using the chi-square test and the Smirnov-Kolmogrov test. Based on the calculation results, it was known that the calculated value of chi square X 2 was smaller than the value of chi square in the table. This could be interpreted that the distribution of selected rainfall Gumbel could be accepted and could be used as input in further analysis. According to the Smirnov-Kolmogorov test, it was found that the critical value of Smirnov-Kolmogrov was known that the Dmax value was 0.13. The Dmax value was smaller than the D value in the Smirnov-Kolmogrov table so that it could be interpreted that the distribution of selected rainfall was accepted as the basis for making calculations in subsequent analysis.
Rainfall Intensity Analysis
Rainfall intensity distribution could be calculated using several methods, namely the bell method, the Van Breen method and the Hasper method. Based on the calculation, the Van Breen was the method chosen in the calculation of the rainfall intensity curve formula. Furthermore, the calculation of rainfall intensity was done using the Talbot, Sherman and Ishiguro formula. Based on the equation calculation of the Talbot formula, used to calculate the intensity of the plan rainfall, the results of the calculations can be seen in Table 4 . below. 
Plan discharge analysis
Since the research area belonged to an urban area, the plan discharge was a combination of rainwater discharge and waste discharge which could be calculated through the following equation: The calculations can be seen more clearly in the following table. 
Inundation discharge analysis
The calculation of inundation discharge was obtained from the difference between the plan discharge and the existing discharge. If the plan discharge is greater than the existing discharge, there would be an overflow in the channel, and vice versa if the plan discharge was smaller than the existing discharge, then the overflow would not occur because the channel was able to accommodate the water discharge flowed. The calculations can be seen in the following table. 
The analysis of the rainfall infiltration well ecodrainage model in handling the inundation in the city center of Demak
The classification of the rainfall infiltration well, suitable to the application based on SNI 03-2453-2002 was the well type II with a red brick wall and with a gap between the pairs. The well could be applied to all types of soil. This type of well was planned to be a square with a side area of 1.00 x 1.00 m with a depth of 2.00 m. Design of the well could be seen more clearly in Figure 3 . below. The application of the rainfall infiltration well was an alternative solution in an effort to handle inundation in the city center of Demak during the rainy season. This well would only accommodate rain water which was then channeled to the nearest drain or drainage channel. This well discharge can be calculated with the following equation: The calculation results can be seen in the following table   Table 11 . Calculation of the rainfall infiltration well (RIW) quantity with the rainfall repetition period (RRP) of 2 years 
Conclusion
Based on the analysis and discussion in the previous chapter, it can be concluded that: 1. The drainage system in Demak city center was conventional drainage that still did not function optimally and caused inundation during the rainy season. Inundation in the area occurred because most of the drainage experienced siltation due to sedimentation, clogged with garbage, overgrown with wild plants and damage to physical buildings; 2. Existing discharge of drainage in the city center of Demak was 4.750 m 3 /s. 3. Plan discharge of drainage in city center of Demak was a combination of dirty water and rainwater discharge. The plan discharge based on rainfall repetition period is as follows a. Based on the rainfall repetition period (RRP) of 2 years was 4.766 m 3 /s; b. Based on the rainfall repetition period (RRP) of 5 years was 6.001 m 3 /s; c. Based on the rainfall repetition period (RRP) of 10 years was 6.988 m 3 /s; 4. Rainfall infiltration well was an alternative ecodrainage that was expected to overcome the inundation in the city center of Demak. The quantity of the well required based on the rainfall repetition period in the city center of Demak is as follows: a. Based on the rainfall repetition period of 2 years as many as 21 units of wells were needed to accommodate rainwater runoff discharges of 0.878 m 3 /s. However, due to land limits in the research area, only could 20 wells be applied, and as a result, the inundation reduced was 0.811 m 3 /s or equal to 90.48% of the total inundation, occurred and so it still left an inundation discharge of 0.085 m 3 /s or as much as 9.52%. b. Based on the the rainfall repetition period of 5-year as many as 40 units of wells were needed to accommodate rainwater runoff discharges of 1.70 m 3 /s. However, only could 33 units be realized, as the result, the inundation reduced was 1.494 m 3 /s or 87.50% of the total amount of the inundation occurred and so in the city center of Demak within the rainfall repetition period of 5 years, this condition would still leave inundation discharge of 0.213 m 3 /s or as much as 12.50%. c. Based on the the rainfall repetition period of 10-years as many as 61 units of wells were needed to accommodate rainwater runoff discharges of 2.554 m 3 /s. However, only could 47 units be realized, as the result, the inundation reduced was 2.01 m 3 /s or 77.05 % of the total amount of the inundation occurred and so in the city center of Demak within the rainfall repetition period of 10 years, this condition would still leave inundation discharge of 0.598 m 3 /s or as much as 23.95 %.
